Abstract. On a sample of 96 children (57 children in the experimental
INTRODUCTION
Since movement is the biological necessity of every human being, especially of a child, it is necessary, particularly in urban areas, to satisfy this necessity by means of organized physical activities (Findak, 2001 ).
The influence of motor development is of critical importance to the development of preschool children in general. Children grow and develop intensively and therefore the necessity for their motor activity increases. Therefore, a lack of playing, experience and the opportunity to take part in different physical activities can slow down their regular process of development (Brown et al., 2006 , Finn, Johannson & Specker 2002 . Until the age of seven, children learn the basic types of motor activity, which stimulates the process of development of their basic motor abilities, among them coordination, speed, strength, flexibility, balance, and precision, and it is difficult to make up for the lack of these abilities later on. Therefore, one should bear in mind that preschool children are at the best age for the stimulation of motor abilities and thereby of intellectual potential, both of which will be built up during their entire lifetime (Graham, Holt/Hale & Parker, 1998) .
In recent years there has been more and more scientific research and thereby more and more theories have appeared regarding the necessity for the physical exercise of preschool children (Jackson et al., 2003 ., Melody, Schofield & Kolt, 2007 ., Sanders, 1993 ., Pate et al., 2004 ., Kostić, Miletić, Jocić and Uzunović, 2003) . The motor development of children is of crucial importance and has crucial influence on their development in general, especially in the case of the youngest children, and for that reason it influences their intellectual, social and emotional characteristics. If children are not able to allow proper motor development and make progress in their motor abilities and skills, it is more likely that they will have less self-confidence, and more difficulties when communicating with their environment, as well as in handling everyday situations. In most cases, these children will not do the minimum physical activities necessary for a healthy and productive life once they are grown-ups (Strauss at al., 2001) .
For this reason, the number of kinesiology programs ensuring the appropriate growth, development and health of preschool children is increasing (Avery, 1994 , Council on Physical Education for Children 1992, Graham et al. 1998 , National Association for Sport and Physical Education, 2002, Sanders, 1992 , Werner, 1997 . Well organized programs for physical activities are useful in several respects; through the development of motor activities, children's cognitive, social and emotional skills will be developed. The quality of these kinesiology programs will greatly depend on the feedback concerning the development of motor abilities, as well as on the healthy growth and development of the children .
Because of the basic necessity for the healthy growth and development of children, and in order to allow a positive influence on their psychomotor abilities, a special sports program for preschool children was developed (Hraski and Živčić, 1996) . The program was successfully carried out in kindergartens, where it was combined with other daily activities. Continuous work and the realization of the sports program made it possible to observe every individual child and to learn more about the effects of this kind of program. Therefore, the purpose of this paper was to determine the changes in some of the motor abilities of preschool children (age four) that took place as a consequence of a nine-month experimental kinesiology program.
METHODS

The sample of subjects
The sample consisted of four-year-old children: On a sample of 96 children (57 children in the experimental group and 39 children in the control group), all age four, initial and final measurings were carried out with the aim out of determining their motor abilities.
The experimental group consisted of 57 children at the age of four, who attended kindergartens in two different cities (Rijeka and Zagreb). They all took part in the ninemonth sports program for preschool children, which was carried out four times per week over 50 -60 minute sessions.
The control group consisted of 39 children at the age of four, who attended two kindergartens in the same cities (Rijeka and Zagreb), and who had a regular kindergarten program.
Measuring instruments
The estimation of the motor efficiency of the four-year-olds (the experimental and control group) was carried out by a battery of 9 tests (Trajkovski -Višić, 2004), (Table 1) . 
Characteristics of the experimental sports program
The sports program for preschool children was created to include dissimilar subjects which were then divided into three groups:
1. Basic kinesiological movements appropriate for the development of basic motor abilities. 2. Fundamental techniques in some sports: track and field, artistic gymnastics, rhythmic gymnastics, dance, aerobics, basketball, volleyball, football, handball, badminton, tennis, wrestling and others combat sports. 3. Elementary games in various types of organization, with or without requisites aimed at the development of motor abilities. The experimental sports programs were realized over a nine-month period (September -June), four times per week, over 50 -60 minute sessions. During that period, the children had 168 hours of planned and organized sports training. By learning and performing basic kinesiological movements and the fundamental techniques in different sports and by playing different elementary games, the children were under continual influence to develop their basic motor abilities.
Experimental procedure
The experiment was conducted in kindergartens in Rijeka and Zagreb. Both the experimental and control group were tested by means of the aforementioned motor tests at the beginning and at the end of the experimental program.
The experimental group took part in a nine-month sports program for preschool children four times per week, over 50 -60 minute sessions. At the same time, the control group took part in a regular kindergarten program.
The first measurements were made in September, the last were made in June, with the same battery of motor tests over the same period of time.
Statistical methods
The collected data was processed as follows: 1) Basic statistical data (descriptive statistics) were calculated for every item.
2) The statistically significant difference between the first and second measuring of the control group and experimental group was calculated by means of the T-test for dependent samples.
3) The results of the initial and final measuring of the experimental and control group were compared using a T-test for independent samples (Student's T-test). 4) The comparison of the progress of the experimental and control group in each test was calculated on an individual level for each sample and for each test by subtracting the result of the initial measuring from the result of the final measuring (Student's T-test). 5) The discriminant analysis (backward stepwise) illustrated which tests showed the most significant difference between the experimental and control group.
RESULTS AND DISCUSSION
The statistically significant difference in the results from the first and second measuring of the experimental and control group was calculated using a T-test for dependent samples. On the basis of the results, the effects of the program were monitored. What was also monitored was whether there was any statistically significant progress between the first and second measuring of the experimental and control group.
The results shown in Table 2 and 3 refer to: the arithmetic mean from the initial and final measuring (M1 and M2), standard deviation (SD1 and SD2) from the initial and final measuring, the T-test for dependent samples (t), and statistical significance (p).
By comparing the results from the initial and final measurings (Table 2 ), a conclusion can be made that the control group achieved a statistically more significant difference in improving their results from the final measuring, compared to the initial measuring for the following variables: STRUN, BWALK, SCHHOP, SITUP, and HPULL. There was no statistically significant difference found for the following variables: LGJUMP, VSIT, LSPLIT, and ARMEXT. Children at the age of four made progress in all of the coordination tests, so a conclusion can be made that there was an improvement in coordination skills during the process of development. At the same time, there was an improvement in the tests for the control of motor abilities such as strength (except the LGJUMP test), although the children did not take part in systematic exercise, so this can be seen as part of the regular process in the growth and development of children.
The reason why they did not show improvement in all of the flexibility tests is mainly because the coefficient of heredity for this ability is very small, and if this ability is not systematically developed there can be no improvement.
There was no statistically significant improvement in the LGJUMP test (the long jump) in the final measuring, when compared to initial one. One of the reasons is the fact that the successful performance of this test requires certain skills and knowledge of technique. Children in the control group did not have the opportunity to learn such specific motor activities, just like the children in the experimental group. But considering the fact that the jump with both legs requires a burst of strength in a short period of time, along with the requirements of technique, it is possible that the test was too demanding and not appropriate for their age.
The comparison of the initial and final measurings (Table 3 ) makes it obvious that the experimental group made a statistically significant improvement in their results in all of the motor tests at the end of the nine-month program. In the test "shuttle run", the children improved their result by 3 seconds and made a statistically significant progress over the nine-month period. Since the program involved a great number of activities including coordination -agility, a conclusion can be made that it enabled faster and better skill development of running fast with a change in direction. In the test of walking backwards for 5 meters the children improved their result by 2.6 seconds and made a statistically significant improvement over the nine-month period. The children repeated the test three times and their results improved each time. The conclusion is that learning is an important factor in this exercise and the children learned by repeating it. The improvement was expected because this type of activity belongs to the subgroup of activities used to develop coordination, which includes the reorganization of stereotypes and which was stimulated in this program. It must be mentioned that the results of this test depend on the strength of the upper extremities and shoulders because of the type of exercise, and the age of the preschool children must be considered. Since the children who took part in the experimental sports program improved their results in the test which was used to measure this motor ability, a conclusion can be made that the contents of the program meet all the basic requirements for a successful performance of the "walking backwards on all fours" test.
The children showed a 0.96 second improvement in the "school-hops" test. There was a statistically significant improvement in the results, but it must be emphasized that there was no important difference between the initial and final measuring. The results of this test were already high at the initial measuring. Most probably the children had the opportunity to do this kind of exercises often while playing, so it was not unknown to them.
In the "sit-ups" test, which measures the repetitive strength of the trunk, great progress was noticed. The results improved from 9 repeats in the initial measuring to 20 repeats in the final one. A significant improvement in this test is expected because repetitive strength is influenced by regular exercise and by doing specific exercises.
The "holding pull-ups" tested the static strength of the upper extremities and shoulders. There was a statistically significant improvement in the results, from an average of 5 seconds to 12 seconds. The applied sports program included a large number of exercises for the upper body and arms and in this way influenced the development of strength of the upper extremities and shoulders. The exercises included activities from the basic movement type to exercises with different kinds of hangs and support movements performed on a specially constructed jungle gym for preschool children. It is necessary that the strength of the children's muscles increases with their growth, especially that of the arm and shoulders muscles, particularly because the modern way and speed of life, as well as the accompanying urbanization and modernization relevantly influence and reduce the movement of children and at the same time have a negative impact on the development of this motor ability. This was an important part of the sports program so it had a great impact on the development of this segment of motor ability.
The results of the long jump improved on average by 21 cm in the final measuring, which is a significant improvement. It was noticed that there was an improvement within the measuring process, so a conclusion can be made that this was an effect of the learning process. Since the control group did not achieve any statistically significant improvement, it is obvious that for children of this young age, the long jump test is a motor ability that requires learning correct technique. The V-sit and reach is an exercise dominated by the flexibility of the back side of the legs. It was already mentioned that flexibility is a motor ability which is determined by heredity and can be strongly influenced, especially in the case of children of a very young age. But inappropriate exercises and their inappropriate performance can lead to negative effects and injuries. That is why the way of exercising should be planned, as was the case in this experimental sports program, which mainly includes combined exercises of the dynamic type which influence the improvement of flexibility. The children who took part in the sports program four times a week and carried out the basic warm-up exercises at the beginning of the lesson every day, improved their results from an average of 5 cm to 8 cm.
In the lateral split test, the children's results improved from an average of 91 cm to 98.5 cm. Since the test was measured in a different way (the length from the floor to the os pubis was not measured, but instead, the distance between the feet in the lateral split), a conclusion can be made that the improvement in these results did not depend only on the development of flexibility, but also on the change in anthropological relations, because the children were in a phase of intensive growth during that period of time.
The results of the lying extension test improved from 21.60 cm to 23.80 cm. The statistical items of this test indicate improvement, but it is not as significant as in the other motor tests. The reason for this is that the sports program did not plan the development of shoulder flexibility because the flexibility of this part of the body is specific only to certain conventional esthetic sports, which require this because of their creative structure and esthetic performance (artistic and rhythmical gymnastics, swimming, diving and others).
The results of the initial and final measuring of both groups for the purpose of a precise comparison (the Student's T-test) are shown in Tables 4 and 5 .
It can be seen from the results of the initial measuring (Table 4) , that there is no other statistically significant difference of variables among the samples within a group, except in the holding pull-ups test. This is due to different conditions of measurement. The experimental group had better conditions for the performance of this test (low bar, made of plastic, not slippery, prevents blisters). A comparison of the results of the final measuring (Table 5 ) makes it obvious that the experimental group achieved significantly better results for all of the variables. Table 6 illustrates a comparison of the progress between the experimental and control group for every test. The progress was calculated on an individual level for every sample and for each test by subtracting the result of the initial measuring from result of the final measuring. Because of these results, a conclusion can be made that the experimental program had an impact on the improvement in the results for the coordination, strength and flexibility tests. To identify the test that most significantly distinguishes the experimental group from the control group, with respect to the achieved improvement as a result of the sports program, a stepwise discriminant function analysis (backward stewards) was carried out for the experimental group (Table 7) . The classification of the groups according to the results from measurings and screenings of the five motor tests shows almost 100% sensibility, and their peculiarity in the determination of the success of the sports program for four-year-old children. This indicates that planned and controlled exercise at this age is one of the ways to support the development of the motor abilities of children.
CONCLUSION
The analysis of the results of the initial and final measurings indicates that, unlike the control group, the experimental group showed significant differences in all of the tests used to estimate basic motor abilities. The obtained results indicate that the experimental program achieved the set objectives and tasks, aimed primarily at the development and improvement of the motor abilities of preschool children at the age of four.
This paper proves that changes in the motor abilities of preschool children at the age of four, who attended a special sports program, did take place. In comparison with the other sports program (Council on Physical Education for Children, 1992, Mitchell, Davis & Lopez 2002), it has to be emphasized that every planned and well aimed exercise program has a positive impact on the development of primary motor abilities of children at a very young age. For this reason, it can be recommended as one of the components of the daily creative planning of leisure time of children at a very young age, as part of an organized educational and learning program.
